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f71) We, KUREHA KAGAKU KOGYO 
KABUSmKI EJaSHAs a Japanese Cwa- 
pany, of No, 8, Hbridon»-cho, 1-diome, 
Nihonbashi, Onio-ku, Tdkya, Japan, do here- 
by declare the invention^ far which we pray 
that a patent may be granted to us» and the 
method by which it is to be perf oimed, to 
be particularly described in and by the fol- 
lowing statement: — 

This inveation relates to a method and 
apparatus for ptodncing individually wrapped 
foodstiiff in a single slice fonn. 

It is known to produce wrapped packages 
containing foodstuff such as cheese in smgic 
sUce form by extnidbg the foodstuff throqsji 
an eslrusion nozzle whose oudet orifice has 
a cross-section corresponding to that of the 
ctesired slice ie. slit-^life&i and wxaMMng the 
'•dice** so produced. Unless the ocmtcxt oOier- 
wise requires, the term **sHoc" is used in liife 
Spedficadon to refer to a coherent masR or 
foodstuff which is tWn relatiTC t» its oOier 
dimensions, so as to resemble tibe resolt of 
a slicbg operation. However, this method has 
not proved to be wholly successful becmise 
the foodstuff, being of relatively high visc30sityj 
tends to clog the ezcrtision orifice. Mareoreri 
slices of different thickness can be obtained 
only by replacement of the eztEusion nozzle 
which is a time-mnsnming operatian. In addi- 
tEon, according to such a mietbod^ it is jfiffi- 
cult to control the weifijit of an individual 

In accordance with one aspect of the pre- 
sent invention tiiere is provided a method 
for the oontinaous prodiiction of wrapped 
padcages oontaimng foodsdiff in single sli<» 
form, as hereinabove defined, from foodstuff 
which is extrudabk and compressible at a 
temperature at wfaidi the foodstuff is not de- 
graded, whidh am^itsss the sieps of 

(a) cbntinuoa^y eTfmiding ^ i^iass of food- 
"an oiifioe whose vertical dimen^ 
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sion is large compared with the desired dice 
thickness into an endless tube of scalable 
wrapping material; . • - i_ 

(b) compressing the extnidate wiuim the 
tube of wrapping material so as to form, a flat 
strip of wrapped foodstuff; 

(c) furdier compressing said fiat atrip at 
lateral 2ones spaced apart in the longiiudi- 
nal direction of said strip so as to express the 
foodstuff from said zones and briiig opposed 
faces of said wza^ptng macerial at said zones 
substantially into contact, iherrfjy forming 
discrete and separated kngtha of wrapped 
foodstuff; 

(d) simultaneously with or subsequently to 
step (c) compressing saM discrete lengths of 
foodstuff 80 as to form wrapped slices or 
desired dimensions; 

(e) simultaneously with or subscquentty- to 
step (d) sealing the opposed faces of the virap^ 
piqg material to one another in said zones 
between said discrete, fengths so as to pro- 
duce hidividual sealed packages conqnismg 
fbodstoff m slice form; and 

(f) sSmnhancousty with or subsequently 
to step (d) severing the wrapping material 
in said zones so as to separate the packages. 

In accordance with a further aspect, the 
pcesent invention provides apparatus for the 
Gontinuous production of wrapped packages 
containing foodstuff in smgle slice form:, ^ 
heidnabovc defined, from foodstuff which is 
extmdable and compxessible at a temperar 
. tuie af which the foocbtuff is not degraded, 
^iddch apparatus comprises 

(i) an fivfrriiA>r for the foodstuff having an 
extn^on orifice whose verdcal dimension 
is large compared with the desired dice 
thickness; 

(u) supply means for supplying an endless 
tube of sealabk wrapping material around 
said orifice for extxudon of the foodstuff 
thereinto; 
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(ill) fust cdnipcession means for oompie^ 
hug csctnidatie witliin tbe tube of mappmg 
material to fom a fiat strip of wrapped 
foodstuff; 

5 (W) second comisessiGa means for com- 
pressing the fat sb^ at lateral zone& spaced 
apart in the lo^gitodiaal directioa of said 
strip to express fbodstoff itom said zones 
and bring opposed faces of said wn^ping 

10 material at said zones stdsstastially mto 
contact, liierel^ to fbim discrete and sepa- 
rated leogdis of mapped foodstuff; 
(v) third oooipressioa. means for compiessmg 
said discr^ lei^^dis of foodstuff so as to 

15 form wiaf^d slices of desired dimensioiiSy 
said third compression means iieizig oper- 
able simultaneonsly with or safaseqaendy 
to said second compression mieans; 
(yO sealing means for sealing the opposed 

20 fa<is of the wrapping material to one 
another in said zones between said discrete 
lengths of foodstuff so as to produce ibdi- 
yidual scaled padcages comprising foodstuff 
in form^ said sealing means bemg 

25 operabk simultaneously with or subse- 
quendy to said thtid compression means, 
and 

(vii) severing means for severipg the wrap- 
- ping material in said zones so as to sepa- 
30 rate the packages, said severing means being 
operable simultaneonsly vfiSi or subse- 
quently to said sealing means. 
The present invention peimits the use of 
extrusion nozzles 'v^ose oudet ori£bes can be 
35 shaped so as to minhnize or avoid altogether 
the risk of clo^ii^ by the foodstuff being 
extruded. Orifices of substantially drctilar 
cross-section are preferred. Moreover, slices 
of diferent thicknesses can be produced with- 
40 out tbe need to change the eztmsion nozzle 
by die simple expedient of controlling the 
compression forces to which the extruded 
foodstuff is subjected. The appaiatus of the 
piesent invention can be xeacmy adapted to 
45 that end. 

A wide variety of foodstuffs can be pack- 
aged in single slics form means of the 
present invention. AH that is necessary is that 
the foodstuff should be extrodable and com- 
50 picssiWcj if not at room temperatuxe then 
at a temperatute which docs not adversely 
affect the quality of the food. If necessaiy^ 
suitable heating and/or cooling means imy 
be provided. The invention has particular 
55 applicability to packagmg cheese and ch^se- 
containing products. 
^It is preferred to use heat-sealabJe wrap- 
pmg materials, but this is not obligatory 
and, for example, pressure-sealable materials 
60 could be employed. 

A problem which can be encountered in 
pac^ging sliced foodstuff is that when the 
completed packages are laid one on top of die 
other, the foodstuff can be lMX)ken or cradced 
65 due to the presence at a asoue intermediate 



the ed^ of the slice of a double thickness 
of wrs^iping material where the wxq^ing 
material is lap-jomed, TTie method and appa- 
ratus of the piesent inventioa can be readily 
adapted to produce a final package in uriudi 70 
the overlapped inner edge of tbe wrapping 
material is . aligned with an edge of the slices. ■ 
The slice of foodstuff in sudb. a padmge is 
less likely to be damaged wiien stacked or 
unwrapped. 75 

The invention will now be described fur- 
ther with r^erence to the accompanying 
dzawh^j in which: 

Fig. 1 is a sdiematic side elevation of a pre- 
ferred embodhnent of the apparatus of the 80 
present hncntkm; 

Fig. 2 IS a partially fc^gmented lon^tudi- 
nal cross-sectibn on a larger scale of a part 
of the apparatiB shown in Fig. 1; 

Fig. 3 is a partially fragmented longitudinal 85 
cross-sectioii of a further part of 1^ ai^Mt^ 
ratns shown in Hg. 1; 

Fig. 4 is a perspective "view of the wrapped 
foodstuff at an intermediate stage of the 
padcagmg operation; 90 

Fig. 5 is a perspective view of the final 
package^ 

Fig. 6 is a ctoss-secdooal view tafoen along 
the Hoe A— A ctf Fig. 5; and 

Pig. 7 is a oross^sectional view similar to 95 
that of Fig, 6 but showing wrapped foodstuff 
of a smgie slice fenn pcodticed by the prior 
art. 

Referring now to Fig. U foodstuff 1 whrch 
is extrudable and ooinpiessible^ for instance 100 
pxjoessed cheese or cheese fiood^ is placed 
mtx> a hopper 2 and then continooasly fed to 
an extrusion nozzle 4 by Tni*fin B of a pump 
3. The nozzle 4 is not of a type wttdb has 
a slit-like openmg for the dhect eadrusion of 105 
a slice but rather its extrusion orifice is of 
circular cniss^-section and of a diameter suffici- 
ently large to avoid die possibility of binding 
of the food material vrithin the nozzle even 
after a long s^nd stiU period. As shovm in 110 
3 ^g- 3 j the nozzle 4 is of a doi^ walled 
construcdoUj to permit temperature control. 

The nozzle 4 is inserted into a tubular vrap- 
ping fihn 5 vrfiich has been formed from a 
strip of the film. In this lespec^ a film holder 115 
6 and a sealer 7 can be adjusted such that the 
seam pordon 8j shown in Figp. 5 and ^ is 
located at a required position^ for instance^ 
adjacent an outetmost edge of the wrapped 
slice. This consideration aids in psercntii^ 120 
the slice from bieakage or craddng when die 
wxikppiog fihn is opened or when many of 
such wrapped prodtK^ are laid one on top of 
the other. More particularly, if the over- 
lapping end portion of the fihn is positioned 125 
invrardly of the slice, then die slice could be 
sul^ected to craddng due to bendmg when 
unvprapped, or when laid one on top of the 
other craddng could incur due to the bnilt-^ 
overlapping portions of the fihn. Accotdipgly, 130 
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the overlapping portion of the film should 
preferably be located as dose to the outenn<st 
of tbe wrapped slice as possible, 
e strength of the film seal diould be 
5 minimized bo as to facilitate opening of ^e 
package of die slice sncb as by fust puHlag 
the free end of the film, but of coa^ the ior 
tegrit^ of the seal should not be jeopacdized. 
Subsequendj, the tubdlar film S fiOed vrisii 
10 extruded food material 1 is then fed betnreen 
at lease one pair of pxess rolls 9 for cxu&r 
piesaian to a strip form in which, the food 
maferiaL iberein is maintained in mliiiiate 
contact widi the inoer sarface of tbe film^ 
15 as best seen in Fig: 3. The spacing between 
the two rolls 9 can be adjnsted in cimjnnc- 
tion whh ilie pcessnre of a molding device 10 
to be described herdnafters such that the 
ifpeight and thickness of a singk slice is deter- 
20 mined ibcieby. In addidon, the temperatme 
at die roll surfeuDes is also controllahle. These 
press-rolte 9 serve not only to give the 
material a strip form but also to transfer the 
strip ibus formed to the next stas^ 
25 The food material of a strip form 11 finxm 
the rolls 9 is dien press-molded to a desired 
. shape by means of a molding device 10. More 
specifically^ this molding device comprises 
a plurality of molding fican^ 12 mounted 
30 on two moving endless conveyor belts 24 the 
inner runs of which are parallel and placed 
in opposed relationship to each otber. The 
belts aie arranged to move in synchronism 
such that eadi corresponding molding frame 
35 on each nm of the belts comes into matching 
contact between the inner runs thereof* These 
molding frames eacb have a projecting wall 
upstanding from the base of the frame, so 
that when moving throngb the inner runs of 
40 die bdtesj the outermost ends of the projecting 
walls axe not only in agister but also make 
contact to thereby squeeze the wrapped food 
material to eventually ea^sress the same firom 
lateral zones 13 which then form portions 
45 interconnecting the single slices. 

As best shown in Fig. 2^ a press plate 14 
is boused in each uppet moldOng frame 12 
and has a stem extending therefrcin through 
an opening outwardly of the molding frame 
50 12. The press plate is adapted for reciprocal 
movement gnided by the side walls of the 
molding fir^me 12 and is so designed to en- 
gage a cam (not shown) to thereby be toged 
ag^st the top surface of the wr^ped food 
55 material with& the mold cavity defined by 
die coH3petatiug pairs of moiling ftames. 
This operation ensures ihe fozmation of a 
foodstuff of a slice form having uniform 
thickness and an exact shape, eg. a square 
60 configuration. In this respect^ the weight and 
the diickness of the single slice obtained is 
governed by tiie spacing of the rolls 9 and 
by the molding device 10, The compression 
means foEmed by the co-operating i^stand^ 
65 ing walls of die respective pairs of moldu^ 



ftames are functionally independent of the 
press-molding means formed by the press- 
plates Ms and therefore the travel of tiie 
pr^s-plate 14 along the side walls of the 
£rame 12 can be tteely adjusted. 70 

At this stage^ the wrapped single slices 
interconnected to each other by de zonea 
13 are as shown in. Fig. 4. Tbey are next 
transferred finm the press-molding device 10 
on to a n^ type conveyor 15, for cooling if 75 
necessary. For czana^j water at a tempera- 
ture from 0^ to 5^C. can be aprayed from 
nozzles. 16 against the underside of the 
vnzppsd slices. The temperance and dma--. 
tion of any sodi cooling step are dependmt 80 
on the type of foodstuff. Altemativelyj 
another type of cooUog means may be used. 
However, ibe cooliii^ means ilhistrated avoids 
the need W immerse the wrapped food noaterial 
in waten and thus avoids 1& dai^ of water 85 
permeating mfo the interior of the padcage^ 
while providing the further advantage pf a 
reduced <hying time. Freferablyj the speed 
of the wrappcKl foodstuff at this stage should 
be diffmtt. ftom that of die omyeyor ISj 90 
so as to reduce the danger of the net pattern 
behig formed on the surface of ihe slices^ 
which would spoil their appearance. 

The foodstuff thus cooled is then intro- 
duced onto a drying conveyor 17j where ar^r 95 
mter droplets on t& surface of the wrappSng 
material is blown out from above and below 
by air jets from air nozzles 18 eg. at a pres- 
sure of from 5 to 7 kg/cm\ 

In the next step, the interconnecting per- 100 
tions 13 are severed. Bor example, they may 
be heat-cut by means of a rotary hea^ 
sealer and cutter 19 heated to above mating 
point of a heat-sealable S5iiithetic resin £hn 
used as the wrapping material 5. The cut and 105 
sealed edges of the film provide complete 
scaling widiout a so-caUed ear portion, i*e,, 
without the remaining free edges of die over- 
lapped and scaled portion of the film which 
do not adhere to each other. However, for 110 
sealing the interconnecting portion 13, any 
otiier type of sealing dfevice may be iise4 and 
likewise other cutting devices can be em- 
ployed. Alternatively, the heating means may 
be mounted on tiie molding frame 12, so that 115 
the sealing operation can be accomplished 
simultanrausly with the press-molding. 

The individual padcages 20 each contam- 
ing a single slice of the foodstuff are now 
fed into a dmtc 21 one after another and 120 
stacked in a ^le, followed by transfer by 
means of a pusher 22 onto a ddivery con- 
veyor 23. The final package is shown in Figs. 
5 and 6. 

As is apparent ^m the foregoing descrip- 125 
tion, the method and apparatus of £e present 
invention do not need to utili:^ a nozzle hav- 
ing a narrow slit cxtn^on orifice but rather 
there is used the combination of a nozzle 
having a large eg. round opening, and com- 130 
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pEession steps to control the weight and thick- 
ness of the ihdiiPidizal sli^ and &t the same 
tone avoid dogging of cxtmsibiL nozsde. 
Furthermore, the appazatos of tiie present 

5 inveotkm does not incorporate ai^ com^- 
cated conventional slicing means and it does 
not reqinie the i^jilaoement of the egtmsiop. 
nozzle when a diange in the thidcness of ^ 
slices is required. 

10 Preferably, the padbtgmg c^raticm is so 
conducted that the final package is as shown 
in Figs. 5 and 6 rather than as shown in 
Fig. 7. Seferdi:^ to F^. 6 and 7^ it will be 
seen tibat in the preferred package^ the tube 

15 of wrapping mat^ial \rfiich has been fonaed 
fay overlapping- opposite ed^ 33 and 34 of. 
a sheet 32 of wrs^in^ m^eiial and sealing 
at 35 is so dispo^ xelativei to the slice 31 
of foodstuff that the overlapped inner edge 

20 33 is aligned with an edge of the slice 31. 
This arrangement Rvoids the direct contact 
of the ed^ of die oveiiaraed end 33 of the 
film with the surface of the foodstuff itsdf, 
which is pnesenr in Fig, 7, thereby pieclndu^ 

25 the formation of a notdi on its surface and 
hence a notch effect when imwrajqjed. This 
minimises the risk of breakage or cracking 
of the slices i^ion mdang or mwxapphoig. 

WHAT WE CLAIM IS:— 

30 1. A method for the continuous production 
of wiai^^ packages containing foodstuff in 
sipgle slia^ form, as herein d^ed, from food- 
stuff whidi is extrudable and compressible 
at a temperature at which the foodstidf is not 

35 degraded^ which comprises the st^a of 

Ca) cominaously extruding a mass of the 
foodstuff through an orifice whose vertical 
dimension is large ccHnpaxed with the desired 
slice thickness into an endkss tube of seal- 

40 able wrapping material; 

(b) compre^ir^ the extrudate within tiie 
tube of wr^ping material so as to form a fbat 
strip of wrapped foodstuff; 

(c) further compressing said fl^t strip at 
45 lateml zones spaced apart in the longitudinal 

direction of said strip so as to expre^ the 
foodstuff firom said zcmes auxl Imng opposed 
faces of said wrapping material at said zones 
snbstantially into contact^ thereby forming 
50 discxece and sqiaraied lengths of wrapped 
foodstuff; 

(d) simidtaneonsly with or subsequently to 
sbep (c> compressiDg said discrete lengths of 
foodstuff so as to fbm wrapped sl^^es of 

55 desired dimenskw; 

(e) lamiritan eoosly with or subsequently to 
st^ (d) seafihg the opposed faces of the wrap- 
ping material to one another in said 2ones 
between said discrete lengths so as to pro- 

tiO dQoe individaal sealed packaees comprising 
' foodstuff in slice form; and 

(f) ^multaneously with or subsequently to 
step (d) severing the wzapptng material m 
said zones so as to separate die packages. 



2. A method as claimed in Chdm 1, where^ 65 
in the ibodstoff extruded and/or compressed 

at an elevated temperature, and wherein the 
method comprises the additional step of cool- 
ing the foodstuff subsef|tient to step (cQ* 

3. A mediod as claimed in Oaim 1 or 70 
Qaim 2^ wherein the extradate i& conqpneflsed 

in step (b) by |n:e$s-mouIding substantmUy to 
die desired slice dimensions^ 

4. A method as claimed in any preceding 
daim, wherein tfie opposed faces of the 75 
wrapping material are beat-sealed to one 
anofi^ in step (e). 

. 5. A method as claimed in Oaim 4, whoce- 
in s£e|» (e) and ^f) are performed simultan- 
eously am wheiem step (I) comprises heat- 80 
catting of the wrapping matoiaL 

6. A method according to any preceding 
daini, wherem said tiibe of wrapping material 
has been formed by overlapping and sealing 
together of^osed ed^ of a sh^ of the 85 
wrapping material, and wherein steps (a) — 

(d) are carded out so that the overlapped 
inner edge of the wrapping material is gHgnp^ 
with an edge of the ^ces. 

7. A method according to any precediqg 90 
daim> wherein said foodstuff comprises. 
cheese. 

8. Apparatus for the continuous producdon 
of wra|^^ packages^ containing foodstuff in 
single sJicc form, as herein defined^ from 95 
foodstuff which is extnidable and compress- 
ible at a temperature at which the foodstuff 

is not degra&d^ which appaxatns comprises 
(t) an extruder for the foodstuff having an 
extrusion orifice whose verdcal dimension 100 
is large compared with the desired slice 
thickness; 

(ii) supply means for suf^lying an endless 
tube of scalable wrapping material around 
said orifice for extrusion of the foodstuff 105 
thereinto^ 

(m) first compression means for com- 
pressing exttudate within the tube of wrap- 
ping material to form a fiat str^ of wrapped 
foodstuff; 110 
(iv) second compcession means for compscess- 
ing the flat str^ at lateral ^oncs spaced 
apart in the longitudinal direction of ssdd 
strip to expie^ foodstuff from said zones 
and boing oppo^ faces of said wrapping 115 
materml at said zones suhstantialiy into 
contact^ thereby to form discrete and sepa* 
rated lengths of wrapped foodstuff 5 
^v) diird compression means far compress- 
ing said discrete lengths of foodstuff so as 120 
to form wrapped slices of desired dimen- 
sions, said dkd con^resdcm means being 
ciperiUe simultaneously with or subsc- 
qnendy to said second compcession means; 
(vi) seafic^ means for sealmg the opposed 125 
faces pf tile wrai^nng material to one 
another in said zones betweoi said discrete 
leogdis of foodstuff so as to fwdoce indi- 
vidaal sealed package comprising food- 
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stuff tQ sUce fonnj said acalicg means bdng 
operable simultaneoustsr with or subse- 
quently: to said tbird compiession means; 
and 

5 (vii) severing means for severing tbe snap- 
ping mafeiiaL in said zones so as to sepa- 
rate the packages^ said severing means b^^g 
opei^ble simultaneonsly witib or sobse-^ 
quently to said sealing means* 
10 9, Apparatus according to Ckun 8^ ivliere- 
iii said extrusion orifice is snbstanttoUy cir- 
cular in ax}ss-secdon and forms the oudet of 
an adxusioa nozzle adapted to be si:^plied 
mtb foodstuff from a supply hopper by means 
15 of a pump. 

ID* Apparatus accoidiny^ to Qaim 8 or 
Claim 9j wherein said simply means comprises 
a device for fonning the tube of snapping 
material by overlapping and sealing togetfaer 
20 opposed edges of a sheet of the mapping 
material. 

11. Apparatus according to any one of 
Claims ^--10, wherein said first compression 
means comprises at least one pair ctf press- 

25 rolls, 

12. Apparatus according to any one of 
Claims 8 — II^ wherein said second compres- 
sion means conq)ri^s a pair of parallel end- 
less conveyors mounted one above the other 

30 and each carrying a plurality of spaced apart, 
laterally-disposed compression members 
adapted to co-operate vrith the compression 
members on the odier conveyor^ said conveyors 
being movable in syndhronism whereby in 

35 turn each compression member on one con- 
veyor is adapted to be brought for a period 
into contact with a compression monb^ on 
the other conveyor to thereby brmg the 
opposed faces of tiie wrapping material into 

40 ' contact at the laterally spaced apart zones 
when^ in operaticm^ said fiat strip wrapped 
foodstuff is introdiKed between said coaveyois 
and parallel theiem. 

13. Apparatus according to any one of 
45 Claims 8 — 12^ wherdn said third compression 

means comprises a series of lecqirocahly mov- 
abk press-plates. 

14* Apparatus according to Qaim 13 wh^ 
appendant to Claim 12^ wherein each said 
50 compression meniber is the upstanding wall 
of a molding frame carried by said conveyors, 
and Y^ierein eadi said mold^ frame of the 



upper coDveyar boiees a press-plate lecipro- 
cably movable fherewidiin in co-operation 
with cam means whereby^ in operation, the 55 
press-plates compress said discrete lengths 
of foodstuff against the molding frames of the 
lower conveyor* 

15* Apparatus according to any one d 
Claims 8—14, for use with heat-sealable 60 
wrapping materialj wherein said sealing 
means is a heat-^s^len 

16. Apparatus according to any one of 
Claims B^IS, wherein said severing means 
is a heat-cutcer. 65 

17* Apparatus according to any one of 
Claims 8 — 15, including headng means for 
the foodstuff as it is beh^ extruded and/or 
compressed and cooling means for the 
wrauuea foodbtuff. 70 

18. Apparatus according to Claim 17 when 
appendant to Claim 9, wherein said extru- ' 
sion nozzle is of a double walled construc- 
tion, 

19. Apparatus according to Qaim 10 or 75 
any one of Claims 11 — 18 ^rfien appendant 

to Qaim 10, wherein said compression means 
and said supply means are adap^d to co- 
operate so that, in operadonj the overlapped 
inner edge of tl^ wrapping material is aligioed 80 
with an edge of the slices. 

20. A method for the continuous produc- 
tion of wrapped jpadfeages containing food- 
stuff in »ngle slice fotrn^ sis herein defined, 
substantially as hereinbefore desribed with 85 
reference to Figures 1—^ of the accompany- 
ing drawings. 

21. Apparatus for the contimious produc- 
tion of wrapped packages containing food- 
staff in sin^e slice form^ as herein defined, 90 
substantially as hereinbefoze described with 
reference to Figoies 1 — 6 of the accompany- 
ing drawings* 

22. A wrapped package containing food- 
stuff in single dice form^ whenever produced 95 
by a method according to any one of Claims 

1: — 7 or 20, or by apparatus according to any 
one of Clahns 8 — 19 or 2L 

TKEGEAR, THIEiWANN & BLEACH, 
Chartered Patent Agenis, 
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London, W.C.2, 
Agents for the Applicant(s). 
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